There is some evidence for differences among species in terms of the receptor subtypes present within various vascular beds such as the kidneys (26) and the lung (27). In the rat, both ETA and ETg receptor activation will produce vasoconstriction in the kidney (16). However, ETB agonists or low doses of ET-3 will produce renal vasodilation in the dog while having no effect in the rabbit kidney (28, 29).
Very little information is known about ET receptor subtypespecific signal transduction pathways.
The most common feature of activation of each receptor subtype characterized thus far is an increase in cytosohic calcium (Ca2+ 
Hon and co-workers (45) proposed that the role of PKC in mediating smooth muscle contractility is related to the ability of the enzyme to increase the sensitivity of the contractile apparatus to Ca2t Based on this principle, the same amount of force could be generated by sensitized tissues as control tissues, but at a much lower cytosolic Ca2+ concentration.
Tension was measured in rat aortic strips using phorbol esters to stimulate PKC. Although the degree of Ca2+ elevation was in fact lowered, the force generated was comparable to control strips that were not activated with phorbol esters. When ET was introduced to induce contraction, a similar Ca2+ sensitization effect was observed, but it was found to be independent of PKC activity. Thus it appears that at least two mechanisms are involved in increasing Ca2+ sensitivity of the smooth muscle contractile apparatus, only one of which is dependent on PKC. The fact that ET-induced Ca2 sensitization is independent of PKC suggests that other mediators may be involved.
Another area worthy of further investigation with regard to the signal transduction process involves the activation of tyrosine kinase. The role of nonreceptor tyrosine kinases (TK) in agonist-induced vasoconstriction was explored by Hollenberg and others (46), who found that vasopressin and PGF2a activate TK in the contractile response. Minami and colleagues (47) presented data suggesting that TK activity is involved in regulation of a nonselective cation channel that was previously shown by van Rhenterghem to be stimulated by ET. Thus, even though the role of ET in the regulation of TK is unclear, it appears that there may be a link between ET-induced Ca2+ mobilization and a specific nonreceptor TK protein.
ROLE OF Na IN El-INDUCED CHANGES IN Ca2
In 1989, Meyer-Lehnert et al. (48) proposed that ET was responsible for modifying Na+ transport mechanisms and that Na+ fluxes into and out of the cell could contribute to Ca2+ homeostasis in vascular smooth muscle. Primary cultures of rat aortic smooth muscle cells were used to study the effects of ET-1 on intracellular Ca2+ and intracellular pH. of ET-induced second messengers. This is an area where investigation is needed in order to obtain a complete understanding of the process of El-induced activation and inactivation of the smooth muscle contractile apparatus.
SUMMARY
Although the vasoconstrictor effects of ET are undoubtedly linked to its ability to modulate intracellular Ca2+ levels, the integration of the signal transduction process remains poorly understood.
As summarized in Fig. 1 
